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By doping an organic compound functioning as an 
electron donor (hereinafter referred to as donor 
molecules) into an organic compound layer 
contacting a cathode, donor levels can be formed 
between respective LUMO (lowest unoccupied 
molecular orbital) levels between the cathode and 
the organic compound layer, and therefore electrons 
can be injected from the cathode, and transmission 
of the injected electrons can be performed with good 
efficiency. Further, there are no problems such as 
excessive energy loss, deterioration of the organic 
compound layer itself, and the like accompanying 
electron movement, and therefore an increase in the 
electron injecting characteristics and a decrease in 
the driver voltage can both be achieved without 
depending on the work function of the cathode 
material. 
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4Ut#n**L 206 A#. a*. T#J8Mn&, :MMfc*. JM&fcf 

#4", *Jt«*IMl 208 ^A9%'Ufc*J|%ft*4i TFT222 tf# 
203 Jl##^ 207, IS<^LA^%^#$S*LE 204 — 
211. #-**l211 A#*JJU«*2 t«*N*L * — fc*L(fli 

20 40211 imR^tAMiH^MUlM^. «4W. IW**** 

*#*#***JUr#«*+%*WHfJ*^A|S-**L 211 A 
JL, fc3fc&«TFT 222 p-ftiit. TFT 

ftlMt 212 — **L(fft*L)211 ft&JMpdK 4rft 207 # 

*.jfcit* 215 itJtiiJt^* — **L(PB*L)211 JlA^jM^ 
25 4Mt 213, #^^-Ri^A213±A^lt^A*W*L^|E — **L214 
4fc-fc-*A. ft*, *£4M)t*.2f , (W*L) 214 ft***** 

jfrjMMMHii*. @jfc#-fc&(R;te.)2i4 *A^**^r*e»TJLjfc) 

2 +, |5-**L(W*L)214*^*#*#*fe, HAS*. 
30 #MHJL£uH-«**ft, *t^-f-Asfc-f'**'Mi^*Jt 213 ^| 
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*L)211 A*'® 2A ft*, tt£&t*4fc4 TFT 222 
5 JfcftA 2 TiNaMHt 120 nm«fc$ A. 4MIA^> 

213 A^^# — 4*L(FB*L)211 i; +JtA 
^^ttJt**M.fB*LfeA$ife#*tH43S:aA.>ft 231. &£aMH3. 2 

t, *flMF*A#«**MCistT# Cii-Pc)**«.(tl>L*i**)i* 

10 nm^^A, 231. 

**, /B******#*#4MW*Ml#4*#** 232. it 
JL, il&£JL0AftAA& 40 nm ft 4, 4'-* [lf-(l-**)-I-*JML 
&] (ft T#cx-NPD) 

A^iUfc>£ 233. ^$^2 £&4 JL 
15 ^, ^A^iit*. JHttJbtt*.. iKjtA 233 ^it« 4, 4»--+*-* 

4tL(i»T#Ir(ppy)0, -HfrJMT*.*******^*, 30 
nm rf&fl2A. 

£*h, 4f-A#fM£>& 234. PB.^ 234 *#^^5t*f*J>g-, $ 
20 jt;FjM*>**JtJ8 ( *^j£AfJit*>6 233 ttgfcfit*-^ 

^MitW^/ritA^-« <e*T# bcp) i&it&jgL j. ionm 

«&*IUML*0A. 2 234. 

**. A**-f4MMt 235. «-4fr*£ 235 *JMr 

fc^#^###A. Alqaii«itJ. 40 nm ft*** 
25 Jt*#A, 4t#£*M&iU + 235. 

236 Tattfe^Wfrtt****^**^ 
«A- f-A, ft*AT**^#l***4*3iMb^4*>6 213. &*, 

236 XJUM+MH-MQ* »»**fi^^H' 
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10 &*#W^*A0Mr**4tX, 2 >b#*tttt***#+tf*^* 

• AfrJLt 

|t-**L(»*L)30i «JMrjUFft#'&^A^#j|jft^A.« 
-ttf-B 2B. A#£#-**UML)3Q1 Jit*:fr*Lfe**A 302 

*R-f B 2B tfr. tt£4Mbfr*A 302 JMrA+Nr*. ****** 
15 303, tJUk 304. #** 305 #»A^-MP^fc^#** 305 ttf 
306 MA. T**#£&#** 303 j^UA 304 

M »^*JM«*tt^*A#****». 

303 ^j(U9 PED0T(^.(3,4-iE6j|-Ji^J-»i:^))^f: 

^:r,^(«T#PSS)A^. *,7jMil**(aT# pani)^ 

20 |P**(#T#CSA) jfcA#£*#*A 303. 

*«* , B ifc&J&A^ **4t#— #**iM.B ***iMr4Lfc*tt . 

# *+***jUiit#Jiil*Mf-****+*iak«. ^*«*«A, & 

&&KA 2 t , 303 PEDOT PSS «Att JMUM. 30 nm 

#j$M#A. 

25 *A** 304 t. TiMIW-**Jt*6#*.-***«» 

A****^**#*K 
******** ZiiM^a^ttW. ***»3W-**iJE^ 

*0KT*PPV). A*[2-(2 , -&Jt-&#Ufc)-5-TlL*.-l,4-*«.* 
&#*] («T#IIBH-PPY)TAlh#fc*^#*|-, tt«N»*[2-<— it 
30 JUI**>-1.4-****&**J(i»T# ROPh-PPV)^j&ife*§Lk;fc# 

**. 

**3W*«.*Jfc***t*. ***»*(2, 5--=.*t**-l, 4-i£ 
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& m 45 312 3/4931 



$&) (*T# RO-PPP) , E(2, 4-i ^Jt)^*.* J£fc 

JU3-&*.**](i3lT#PHTK iS-[3-^6^^] (i^T^PCHT), |t 
5 [3-S*e,Jfc.-4-¥*.*fr] (#T# PCHMT) , £(3, 4-— (a 
T#(PDCHT), JH[3-(4-*Jfctt)-**](ttT# POPT) , fc[3-(4- 
^&*&)-2, 2-^«^] (#T#PTOPT) T-St*fcfc*«#fr. 

45-*. 4****#*J*ti*M1-, **Mt(9, 9--*U«) (isif* 
PDAF) (9, 9-.=.**.*) (*T# PDOF) 4L*«.lh Jt 

io itA^AsHt^.JBitife-***^****^ 

-a.*, -f 

— JLfAfc* NMP(N-f4|.-2-Hfce$.*tW). 
— THF 

is 2 t, 304 JUtt****** 

&*, *Jt*A 304JiA**-f-#«-* 305. ft*, flWH^JW 
Alq,#L«^A^*-f-*4frA 305 40 u|A 

20 

*4Mb^*A 302, &a*t4Mf- t-?4MMt 305 A^^JI- 

306 ft*. TMBi(i«AU»*Jti*Jt**JU. * 

5 nm#tt3M. ^#fc«L« 306, *4R-f B| 2B. 
25 *J&A«|t — **L(W4^ 307, -fjt**A*Jt*#. ft*. 41 

A# fc*L(H*0 307 jUltM-ffl 2B 20 

3] 

30 *#££^J^+*MiB4AiMB*f#. « 4A*^**.***Hft-" 



28 



02154825.0 



tt m 45 ^24/49^ 



t— >h^*L^ a L*«*.3lt^*J TFT, tfj J5— *fc*A###^4Mfc^4fc 

3 t ttJfc**^ *#fc3iyfeij TFT 422 TFT 
421, 401 Jl, Mf-^iMIAa 6^ffr2>L, tSt& 

5 TFT 422 t#n-S*)ilTFT#jA. 

AMiMMil 408 A#££JUt*SU*+J TFT 422 frtf* TFT 421. 
MfQlMMI 408 jLA#<kt&«fc*&ti TFT 422 «»4lK 
403 407 ^t^Ufe&fcaUfefl TFT 422 404 — *, 

*L411. a*. |t-**L411 A*J&A****A3+«W*L. 
10 412jfcAAA|t-**L(W*L)411«it»#^ *« 407 *. HA, * 

• -%«L(W*L)411 J|L«^itHb^jH-iH-^*W*L. «*M 

**A#lt#*#***JL#^t*^*#JH i 'flf*A^|t-**l(B 
*)411*&*Wh **4W 402 4UUMW*K, 405 4WLnJfclW, 
406 4ULn**L. 
15 *«, *#-**L(BI*D411JiA^**.^*A413, 

413 JlA$#A# FB&tt#-fc& 414, f*ft*A*.*&# 
415. 4**«*3+, **L414!Jfc«A^**^rjfc-*«i-# 

@j&#-^&(F9&)414 WL^***iM***&#A. 
***** 3 f. *tttf#*A-t4Uft*.**4*, *t*-f** 

H*«T-*rM**»*-**#^**(m*04i4. &*, 

• A3+, «iMU8**^ft#*i*##A*»--**L(R*)4ll. 

25 »^#7C/fl^#J. 

#-**L(W*0 411 *M^ft#<iti«-V>«M«A.*#r4MK 
* 3 t, #-**L(H*)411 £.«t£*«St&ti TFT 422 
dbfl 4A Ht#. &A# 3.110 nn *MtAA.ti4&#A. ft*. fti&A^ 

30 — *#L(W#l)411 ±.A*3(!rsMs^#*4i3, -££A^fc 

431. &*, fc^jgUftE 431 JUfcJB i^— ^^i.*** 
*A(Di) - (D7)^«**4M-*»**4t J f#<fc'#4t#^-fT--^A 
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ft m 15 ^25/49^ 



#*-f^*v& 432 ***** 3 + , *J/fl« 

«.^A-^*M-A5 nn^ TUB 5|p Alls JW#*t-fj!t#a 431. 

T-#» A^fc-^tf-A 432, 'SfeimStfW'tt^^jiS. 
t^4fr*A 432 A*MtfMW*f#t#W*§. 

#4*4 432. 

4MtA$FM*A 433. PM&K 433, fl-ffrjt* 
£J?J>tf*Jflfc& (*-fftjfeJfeX*jJt*Jt 434 t. STitfe^fMfr 
A 432 **j5t»-4L*L(BI*L)411 lftM).BCP titiiA^A lOnra 
10 ft****. ****** 3 t**WWM33. 

Tft. A$3Lfc4 434. 3 +, J 

434 AJL*#^£.JL*. &*. 434 CBP 

#*^#4i^^i##,4it^^4b^4*7 Ir(ppy).-fe*aMU. 30 nm 

15 Jftff, £*##rJ: 435 *JI>fr+*fi^#*#*«#^A. € 

itM. A^^40 najfL^a-MPDlUR. 

A#£&&AA 436, fM^^M^^^l^t^ 
#£413. ^^aA^ 436^JH.^^jfeM.F9*L^A^#'li^^ 

ft. Cu-Pc 3 t A#* 30 nm ft****, **£*:>±A 

20 ,£ 436. A#+iM**.. 

A#4*A# FB*L^#— 4l*L 414. + ' 

40414jUt***^^#*413j fc 4i***itl***t, B*#W* J 

MHtit^A. #-**L(P*L)4i4A#4jfea^*3fMb 
^*A413 *$4*u HJfc*»i^*^^i&!b^^*j-*|-A^*— **L(W 
25 ft) 414. JHIfttiA.. £*****t. ITOfclUUM* 
**J*##A#*~%4*(FH40414 *t 2~20%$/fb#&A. 

«||L4b4Ht. ^■iii±*#ilOOniiiW^lM-Affi^A*-=-'fc*L. &*, 

I zo A * IWWH ^ A###) * A 

^£~fc&(F0&)414, J^*«feHJt.JMr 
30 4f-^Afl 5l^*W***A3*fr<ir4*j**Jfc*»#+, 
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& m V ^26/49^ 



4B. t&fi, A^*#-t*L(W#L)501 i^*4Mfc^#jR 502 ^B-f 
m 4B ft. jffaft&toM; 502 *— *MMH*444*A. 
503. t-ftMfrA 504. 505 506. ft*, 

5 ##tt*£iSLfc>g: 505 *?£fttt»A 506 + 4UQ & frT % 

fc«L#E 503 A^££-fcfc(IH&)501 JL. JUL, 
£#E 503, TMB#»Alqsafci±*4«-f S 4B ^j&iSL^J 5 nm 

10 503 .LA#<b-?-4MMt 504. ft*, 

^ 4fc^4fr, -ftO AlqsfcJUtA^fc^telftvB- 504 

**lt*AJ.40 nati*M4AfiA#. 

*«, &it#PPV ^jftf^t«^*iHMU8^*jt#* 

MA 10 nmJf.j$J&, ^*A*Jt 505. 

is «tA^$^M 506,jyi«*AJMtJ^**«i*3lMt^#Jfr 

502. ft*, ^#EiMRA3t. 5 06 AJM **-"#*** 

A^tf , ****** PEDOT 5 PSS &&*fc«A 3 

t. i*t#** 506 A** 30 nm 

£j£A$#— 4*L(Fa*L)507, ALfi&AJ!JL&ib*h ft*, *£A 
20 %m~*L*L 507 jU&MMMIlUb* (ITO) A**&«# A4*. A 
#-WM3»«, *+ 2-20«|Mfc#*X*||L<fc4* + , *fc-TW 4B 

[***A4] 

£&&&A 4 t #Jfl B 6A 6B J8f#— * titbit 

25 ^*#*lr^W-f**«A2A*«IA3^^. ft*, 19 6A 

■f TFT «*4:fe£*M^4MHltt4HHlAttra 

30 ft*, M4MIA4t§AA»#t. ***«TFT 622 4b^TFT 

621 A^£#&601±, *4»-f**«A2jfp**«A3. *fi, tt& 
fc***jTFT 622 £gMM&M t* P-ftaLTFTftA. 
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ft m %27/49M 



*€JL*t***J TFT 622 TFT 621 «A#«*Aflft*Jft 

608 _L, A^*A£# TFT 622 603 607 

**L*#*Stft« TFT 622 604 ##-*,& 611. & 

*iM**,4t, #-**L611iUL**FH*L. #-%*UM0611 A 
5 ^^^5ltH^#fe5JjfB*L#^^#^ii^^. JMfcA 612 &A# 
f-**L(«*)611 607 i6$A. ft&ttJfl 

W*###*^*ttt#^*A^|t-t*(PB*0611^#iH-.*^ 
4V9-602 AA&4L9AK. 605 fULnJfc4W, 606 4*AH**L. 
4MT, **#A4M4W#*4**h****#A, *#A601, <a;S 
10 ^JklL^tiLM . 

£#-*,&(P0&) 611 _tA#*"*.4fc^#A 613, & J 

&tL# 615 «3t**j|Mfc^#A 613 iA##A#N*LWiP— fcfc. 

6i4.fij&A. st*. #-**L(W*0 6ii*jfe*4HA4 t*«A^** 
AJb, $-*,&(Fs*£)6ii fcifc(TrJLA) Atitifc 
is «^tHMA. 4t&*A**A#ft4HM#*tA0ff 
_*,& (18**0 614. 

«IMHA4t. #-%fc(FM0 611^iM****, 8*fc, 

*a-*tA«a***. *t**f-Mr*A**i fin 

AW*^— *,*L(FH*0611 — 
20 T»*l/8 © 6B #tw##® 6A t*Hf#**W«AUfr«4it 

*-ifc*L(W*0 6ii *JMrjt4t4fr#«k«M^%»AlllA.*- 
4*L(FB*L)611*^*«A4 t4.* d L**'fcaMfe*iTFT 622 44*,*., 
25 dpS 6A 0p5r, i— #4B4»Afli* (ITO) i$J&A#fc 2 - 20%4Mfc#&A 

fUMtfcAMfl-ltJMl. *UB^A^**«A4 t#-**-(W 

*L) 611 «#*|-. ttWbM.it** J. 100 nm^J|fi|^A«A^W. 

fc*L(FB*0 61l JiA##4Mfc^4lrJfc 613, ir&A^ 
JB*.4i.SS^Fa*L&X#4t^g^aA>& 631. £&*fc&A 4 t» 
30 Cu-Pc 30 nm ft AAA, JHUGfl A4*&A* 631. 

**. fl**+*fisS:#«-4f4t**#JH-A*S^4fr* 632. & 

i, 3|i±**A^40 nmJf-tice-NPDftflL 
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& W # 3128/4931 



633 t -f ft*. 633 i£i±# CBP 

30 nm 

5 JMWBMiA 634. 634 fl^gy 

jt*^a_^<Ki;fcffl<lL5& (&^£^ftX£>Jj£;fc>g 633 + , #*tfe-f 
mH&RMA4) . BCP 10 nm 

635. ft*, 4t^4HM& 635 
io 4»4t*ti4?4Mfr#*A#ti. ***** 4 t, 

• 40 nmif-Alq,^, -ft# tL^fttfrM: 635. 

fc^£#E 636 T*£^**4fr*#*tt##l*iMM^ 
f-*ft*jM-*A^*****3Ml^*A 613. & 
*, 636 «it^M-i*i^-******(M) ~ (D7) 

&&E 636, £&*#£, 4 t » TMB 4 Alq 5 iiit*^^A*^r 5 nm 

**. iMMM.*W*Uft# — **L614. #-%*L(R*0 614Jtjg 
f-fc;MLE#4M&^4&A 613 tftAfc^#ife,&, 
20 #-**L(«*0614**4WJ5i4 *ft&m% HO 

nm ft*, its, **JU.*fiM!ftX.. 

25 #-4L&(FH&)701 &&%&ft&#&<ti$:W^iLn-&Lft&,g:fa 

■f S 6B. ft ft, 4*L(Fafe.)70i JiAiJjW^r*u4fc^*F^ 702 

fe^^#^ 703. j£Jq>£ 704. fc^#^ 705;fc*.-^U§<m706 
^^#^iBL^. ft*, itJ.^#^^:^#^ 703 ^iL^ 704 + 

30 703 iU&&£-fc*?l(l , a&)701 ±. 

4*M 703, ^itit^^^^«^?l^^^^^ 
703, &^&'fe%L&?Ed0T4?SS&m&y£*M&. ft*, 
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ft m ^29/49^ 



4t. 703 30 nm^^M^. 

703 Jl;M2£&£ 704. &££fliiii± 
80 nm tfj%J&%J$Ltt%2L&M; 704, 
PAT *t*Uh 
5 m*b, frULfoJklM XM^MkAltt. Alq 3 

*tt^*JW«^#^*A^ 705 

^##£ 705, * + 40 nm. 

A#*«.#K 706. 706 £&JLi&i±# TMB 

io ftj&, &^jj^fc&(R&)707, fKft&&JJUMfr. 

fc#UIB&)707 *i£JLjti*Ji4B4**4a-^B 6B fthMW* HO nm # 3 

JMJM9A*. 
[***A 5] 

Tift. 5 *4— ^titJfc^^-W*^**, * + £ 

15 A*PB*L***-%* J^frrffc*** 803 fcjMMfetf 4p##--* 
4*JU*H; 805, #jM.*Nfctt#~fcfe 804 4##Mfe^4fr>& 803 
4UMMfctt#4MT— ******* 8 °9. *S 8A 0hr. **4W 806 
4UL£^M, 107*****. BOB 4Uk.*"f 

g 8B -fcHleTfc^ifcBIAZ tH#***JiA*Jt 

20 **#«h**3jr4«L#K 821, 4ifc-j-*-**L 802, *4fc*.Fa*u 
4»***»*4frA 803 KJA. 

&&£#I£ 821 ii.i± TCNQ, -*MMM*f". ^a-HPD, J 
-HfrJMT*3fe#*#***#<1-» 30 nm ftftAMLAA 

%*L(P8*L)802 Ji. 
25 821 Ji^ftJfcA^ 40 nm #a~NPD 

822. 

&*, 822 J:ei*4R-f-BS 2B tf*fc#;jrAA#*jfc 

£ 823, |K#£ 824, *■* #M 825 ^fc^ 826, Ma&$A* 
t%&tk#)ti%fa4b&$h% 803. 

**A*3fr£**.#K 821 *>«l^Sl#£ 826 titfiMMLfc**. 
Tift, *+*T***A 3 t# 
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itt m 4$ Jg30/493l 



^¥)&&^tf-%%)^&&t'£&£M& 916, 904, 
4#&4fc^#^ 903 #j$*tf^>f3L, *»S9A^. 
v±&, *-f Jt*K 911, tL^-ft&M; 912, ffi#>& 913, 914 
915 A#£«:A# 110 uJM»JUfc#«MF--fefc902 
5 Jl, H4»-f ■ 4B#*tf*. 

915 Jl, TCNQ **#^f *tta-HPD 4 £&4** 
A 30 nm 916. 
4L£. ilit**3|tt*A.120Mi^ ITO ^*L(PH*L) 904, 

JMLii&*A**«fc J fiL*K 911 *t£ftjUtK 916 ft^i*.**.** 
io *K 

T & ib-fr g ft . jt+ft-T**** 4 t*# 

W^TA.*^**^**^.^**^^*.*!! 931, |t-f-# — **L 
922, PpFB^L, J|**L4b^*A 923 *3|k**4F4t. *>®9B/9pF. 

sfc«,,£il.i±A^ 120nmJf-IT0 £l&&###-fc#UPEr*l) 922 
15 JL, TCNQ #£#^##a-NPD 

«£^A 30 u*JK*Att£feJUtB 931. 

931 Ji, ii.i±a-NPD 40 nm H^flUf-JLfi^ 

A£*4M*>& 932. 

&*. 933, pgA 934, fc^#4fr>& 935 *»4^L#E 

20 936 jMt£££WfrA 932 Jl, IM-f 6B 0T#£ft, A** 
923. 

JU£, i&itA^ 110 nmJ?-#te«#A#— <fe#UW#l)924, 
*A**£#:A#K 931 **fc-«L#E: 936 #**TJUML*»*. 
[**#A 61 

25 *£*;arfc4Mfr+B 10A-13B*.*93. JUL, ##«i«IMA|L 
TFT(n-#il TFT *> p-#i£ TFT)#;$r&, 
M**ft*|L*^^^3t^iLH«-A«*H-#J&Ji. 
**A+. A«P-****»**«* 2 tfMfflfrftttAJfcX.*. 

600 ±A9£«kJUMM 6ii, A«lt#*<-**<ilr**4# 
30 **t*4rsUi**#*tfJ*4**fcMA**# 

*Mr#A 600, 4t^*J*#A(# 1737). #ibM^«601, 
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% m U ^31/49^ 



ilit£ 400€^iS:^ SiH<, NH, $> N>0 fMrJ*#*l# 

CVD, £fL4b^&J&Ji$£&4Ufci£&I& 60ia 

tb: Si=32%, 0=27X, N=24K, H=17S) , ##&**&#U$J&#T^. * 

&&4t>&&J&tf 50 no 10-200 nm). $&6*4Li&$&& 

5 l/ioo) »#4LAJiMIL4b«rM. 

gffi, £i±8l SiH<#» N 2 0 #*«iH-^* 400T!*&M.****-f-* 
CYD ffJPAIUUb&JlA 601b(&&>ffc^$j&#&&tb:Si=32X, 
0=59K, N=7%, H-2«)***J«J»*ftl*JLA. UUb**ll 601b 
tiJMA 100 nm Mfcifc 50- 200 nm) *MULfeTAJt# *it 

10 *>M*4fc|Ut-f£*l,. 300T!**JM.# SiH4ib>»^^**f- 

jblUMfcJD. »+*4MM£*§*iUt. 54 nm(>ffc&25-80 nm) . 

t. 601 ifc*. 

15 te#&JB A&##^(Si»Ge.-,(X=0. 0001 - 0. 02)) ^^#iiit6 
LPCVD, f CVD A«*+**#H. 

20 flAJUl****?*. #2nm#tfllUfc&ftJ&. **, 

«U**J TFT M, 

* i£#4M£^$. «:«>4*jHL* 15 kV; 

##~>9»*stJ. l%|fc#*&\fcSUM 30 seem; glXJN Jb& 2 x 19" /cm*. 

^t&fc&Bfr. 500- 650-C, AbS#*£4-24 h. Jtl, 

30 Mii^*t^-M,^(500-C, 1 h)^£#^&*t3£-^&(55 0T:, 4 h) 

ft*. +*4WMt**A*4Ml * 
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% m It JS32/49K 



**& B B i|, ^tiLft. 
5 ^^^^|L^t^«fe^-^A(XeCl:« 308 nm)#& 

S4j***StiB**JU^ 14Mt****JHt**. 

YLF **i^ YA10,***. 3JL****** 
10 (alexandrite)***, Ti: j££;S **£#*#***. #^^-fr* 
• &i^*ibiMfe*.**#**«t$5M^*A** &**&* 

A4*IUfA****ttM*AS. H*n,**»***3l** 
*. *&jMn&&#] Jfl **SMi»*****. 
15 aMUfl*****.. JH^«4*jB*#*«t#io-iOkH«M 

JU*4^*£**JMCJM 100 - 150 mJ/cm2, « 50 ~ 98fri:£*b& 

*«MMO Hz, jjfe*#£393 mJ/cm l ^T^#. jk#J> *»*4UB 
€«#****. ************** 0. 01~100MW/cm z (#,& 
20 0. 1 - 10 MW/cm 2 ) . **JM* 0. 5 - 2000 cm/s 

4. MStMML*fc^t**«*. ***#-* 

**#**««Al*IS.-ft#*JBi.i.*«r#^J&. #^**£& 

25 ^^^^**^3t^**^®^^*»- I******* 

*****#»*.T4T*Jfl. TIM 
**^*^iMlL*i»ifc*4tJ8** (*-**). at, 
fc*#A#*£#*^*-******£. 

30 »*^Mm.&*MA#*16&+MA+#**tt#*W'L 
*jfci»jaii»Jfcll#.**M& no ^^A^|t.4b4bft. *£--*#jJI 
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tt m 15 ^33/49^ 



*it**, *M^jL*A*A*.*#*fc*. 
Hit A. ***#AA«/f-£Jt.l50 no. 3tfttt*Jt#4kJU*A9* 
#&MAJVMA0J&*4 0.3 Pa; *WMA)S!UM 50 seem; 
5 A$*ML* 3 kW; eia.#A*A. 150n. £Jii£4HfT^A#;fcJt 
3 xl0"-6 x 10"/cm 3 JL*|Li-f-*Jt 
A I x 10" - 3 x 10 19 /cm\ ib/s, **TSfcil*.ft^t* 

10 ^■mtm. *£, 

A*JlA#**UM«. ft*. A^&iHfc&R. 

p-« n-**%*«**j***. p-^-^ 

tf A#-4H*IUMfr*. A#-A**iJfc**. W4UM*J&*#** 

**^*ULftA*»*A*^«+^A 602 ~ 605. ftff-f 

25 *, fr#A*lft*4E. **L*4Mt**t.|U*ttJ**#l*#, -5&I*J 
ft)-, £J@MLft2Mf&&. A#-*±*^fc**iMM«, 
n<fc*!LJR 607. j&A^n*MM& 607, T*M— *f>M*ft. *ewfe# 
#&^*#*^A^*^*^i.^«* JM CVD &#A 

tiUUfc*ft*A. <WiMIU&*ft. SUL«*n<MtU«*LJUMfe 

30 Jft(&AH5:Si-32*. 0=59S, H-7%, H-2» , & ^ $ -f-'fc CVD iUg , # 
115 nm. 

10A #f 20 - 100 frfcft 608^ Jf. 100 - 400 nm 
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**Jfc 609 Adrift** 607 Ji. . 50 nm 

yfjMfcteM*' 370 nm%®$L&ft&ffifr%&nn&&0L 607 Ji. 

#-^-*JR^#— **JJt****#JH-JUtfl,«* & 
*MBtf**A#±#^Jii£fc*tf^A4b«fr. #— 

5 ****bi*+*4M*. *t#*A4AMM 
/ti~fc > A*Ttf*.«L-te-4PJ**J*. *Jt*^».-f «*«M*-f **- 
-W*», &Tte/8-H.>&&#h & 50 nm&4M)L 500 nm 

30 nm £Afe4UU*JbJK*jM**ttA. £)M!-£A£#it, « 

*»ffllOB0nF, *<j«t*«610-613^ilit(|.jfc^A^. ««.St 
An WM***. ^# - 

J»*k*#T^**- M ICP(4***£** */8 ICP^ 

15 ##^SJfc«irj»tt*-frt*»*«B**L«*+*.^* **#A— 

#A*t*«A*). **T*A*A***tf**. «L 
flti*4k**tt**MA*JW***.*. BCU SiCl* 

A CC1., f,*&4tt4.#, &^#&CF«* SF.ANF.^0.. 
4tA*J 150 ¥(13. 56 MHz)#JH*^, 

20 ftflfcA. #A«*i*L^i&^(X."t)Ji. 12.5 cm x 12. 5 cm; 

cm £#tt®&(i£JLA;S&IS):£, &>hfc£&£ffl). 

#— aJMHt-T. ¥Jfttt**k**A 200.39 n«/«in, Tal MA** 
4&80. 32 nm/min. ¥ # TaN 2. 5. 

25 J**k*#T£A* 26°J|tf4M*. ft*. #— J»#4MH»**f — A* 
*#■ *H**#**1MMI 610-613. f — J»*|t#fc*, *Jfl CF* 
♦»Cli^*Jft*k^, %Jt*t*ft+lfc* 30: 30(sccm), & 1 Pa A 
^T^ffl^^L-t^* 1 500 ¥#MQ3.56Mhz)^^, 
#«#*k# 30*>\ #A*(JfA£)±4Mfc 20¥(13.56 MHz) 

30 Jf. *fett&**ft4*ftttjBL. **-^J***#T. MM CF<*» 

ciittfeMfr, MM^¥||*iLWBMJLbM*. 

*#T. *MIM#4. 58. 97 nm/min; TaN MAttifjt 66. 43 
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T& m 44 ^35/49^ 



nm/min. ^X&nititJ&X%T& ft A 

>fckB*-|SJ$&-lU& 10-20*. 

5 JIAT^hf 15-45°. 

IWL^Jk 615 - 618 -f-ifeA 615a - 618a -=^-*A 615b - 
618b). 607 &A& 10-20 nm. **£AMT 

->Mt*E, 615-618 *t4£«i4*rHMM* 

10 620. 

ClisMi4MrA*k*L*; 3t*^L*#*****A 24/12/24 seem, 

(^ffl) fc#Lt£ 1. 3 Pa vk^TaM" 700 W ¥)M% (13. 56 MHz) 
#JUMt2S^MA4k. *£&#&«(#&£):& 
15 10 Wtf##l(13.56 MHz) # # ll -feit. 

tfWtf^teiM^ 227. 3 nm/min; TaN 32. 1 

nm/min; I# TaN 7. 1. 620 ft SiOH #A*fcii 

♦£.33.7 nm/min; W SiON 6. 83. & SF<#J9#Ate^ 

#*$tir&T, *»JlW£. *fc*MMfc620tf»-f, B*b, 
20 &MJML¥i* t Jr*1t$*rM. ****** t. ttlW 620 tf#Afr 
Ai>-^ 8 nm. 

&*t£-A#*t3£. Wtf#&£;fc 70% ft#JiA4kM. *A# 
Ji-^^Jt 621b - 624b. Jp— fr**IL-f8t*"*A4*. A# 
^--^fc^ 621a - 624a. 621a - 624a ^^-t-^f 

25 -^-fc>& 615a ~ 618a AjMUH. *tf-t. 

f-ifcA^tA^ftA^T^O. 3 mb, *P, &£A#0.6nm. 

Jf- 500 nm ti£l?4)Ltt£*&JUtA 30 nm 

30 Ti A4**ta^*— A*k*-fr:BCi„ ci.^o»*ig^*i-n.*; 

«l**#*.A£ 65/10/5 (seem); 300W (13. 56 MHz) 
A*(#A£)-t; 81A450 W#^(13.56 MHz) 1. 2 Pa^^T 
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% m # 3g36/49^ 



^^^^^LJuSA^i^S^, Mte&m 117 #\ J-^$-$*k 
iM3CF<, 01,^0,; ^A^**^- 25/25/10 
seem; 20W#M(13.56 MHz)^^^l#^.#1(#*^)Ji; 500 W 
«j(13.56 MHz)^^l PaH^T^^^t^Ji^^i^^-t 
5 £«Ji*frT, 30 £$~#>&&3[t, 

BCh^ Cli;^.*Sli#*3t4fe 20/60 (seem) ;10QW4HH (13. 56 MHz) 
$+**&#MM (#&£) Jl; 6**. 600 W #M (13. 56 MHz) 1. 2 

*#. flHUUMMtog. 11A 

f l.Sx 10 14 ^&T/M.& 1 frb'&tL&6Q~lM KeV£-#T&#. 4fc 

4f — ^*Jti(i»#^-*Jt 621 - 624 £4Ufc#, frjt** n-S!^fcte 
tiff-M^ 626 - 629 i^tt^ti^&JM.. Jfc* 
15 n-ai-^t-itW^Jt^iS* 1 x 10 ,s ~l x 10'7cm 3 ^*^©ioAfiJf 
--&Jf& 626 - 629 t. **R3|9RJML^E4L#^ 
n"E. 

20 

Minn**, A4tjb*HttHE631~ 633, 

631 £4MW jMMfc* p-^il TFT tt-fJ-MftflL* 
Jfc$ 632 JL**#A**#* TFT 

25 ^|5Ji#**ka«*^#**-fr:«*l.S x 10 1S +&T/M.*L 1 ; 

jMuii&B. 60-100 KeV^tT, ^Mfc-fr^. 

£-f^M« 62ib 4t#*MH#&. 

^#631~ 633 4L&#M, ^*fU*A. -fit, «J£A#-#M3fE 
634 635 « jS.jp =-&Jf E 637. Jft^r n-M^fctetf &#/Lifc>5< 1 x 
30 10"- 1 x lO'Vcm'tf^^S^K^'J^—^E 634 ^ 635. i£jL, 
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IB m 45 3137/4931 



1 x 10 u ~l x 10'Ycm 3 AJ$^ n-m$-*L>}±tf]% 

&*, it— — f-fc 

its, W^#;^JtE*^^tiS^E^,#:^# ng. 
5 a*. feK 632 4LJI.^E^^-##*tat^X^ic,^, 
/k#3£ — 638. 

if* 640, llC^r7Fi4#j^3.#^*h3g. 
10 E 641 642 vU^Lf JL^E. 643 644, &t&^ P~S!-^fc'&#& 

##, p-^fc'&#&Jf*.ifria 1 x 10 10 ~1 xl0 2 7cm 3 6$& 
>S.^«inA*J^W*JtE 641 642 t. ^W«E641?^ 
15 642 t, Mi&Mtf^AT^di'E), 4sM*^ 

1-5-3 *^#*#*4*iML*»-M*. H Jt,4E«9*JJtK 641 

p + E. 

$ JL&Jf E 643 644 -f-fc>I; 622a 624a # 

20 #*A7 1 x 10 u ~l x 10'Ycm 3 #JLtfJtS,^p- 

p'E. 

+ • 621 - 624 #jfcj<7 TFT fl <fe#l. 

25 «#, A*** It *5 **MI (MA). ***** 
* + , -fg-Jiftf-S-f-'frCVD 50 nnJ94U&&tt. &#.y&*ffL 

*5£fli#*+, ^:*/8*T**a*4***4*.(»TA)*, YAG ** 
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ft m V ^38/49^ 



(300~ 550"C, 1~12 h), &W%&^fr&fft&ftfy(LW 12A) . ^ 
-£T«q&£iLJ& 645 *T»X4l>^&#J, CVD 
5 ^^^J^^-^I^^J^ 645 

(*.«*). £#£&3r 
*+, ^#**A*A*tt###.*#*--*fcA. 6*. »** 

io £-#*4fc-Mt, hIlT****^*!.*^*^*^**.^ 
• *). 

^t. ££--^fl&*]& 645 
« 646. A*-A1.6 M«*i*rt***MML 

^»jtB|5— A«lfc*Mt 646 Ji#>&*MtU&ft 
15 *, **«*l***A*#*l. A#-*WM647. »T& 
4*>*ft** ***** ***4S* *4&*tt****** 
**^*» DW(*;e4fcgD4F***J***#*WM. *A*-f 

0.2-1 jum. £l*£*ar*+. */8 *#**# 0. 3 »■***<*** 
AtiEMM. #**i*J9 ******* fc^* 

20 jMfr&&*J-^te*#&. 

9 *~AW**Jfcia*-AH* 

iMl*j(t4***i***u»«Aa, *-*«***«***(*.**) 
**#»***(***). 

25 Alfl^liWWIK 634, 635. 641 642 «%^TJ% 650- 

6S6i|pA*W#L^|E-**l 657. t. £#***&** 

*4^**, TiMJ*!#l4UM* 5 A 6;&fcdN&Ati$-* 
*4fc*N **#* *4fc#, m#>®frfkft#J. ** 650 - 656 ^ 

#-**(FM0 657 T*fl ****** 500 nm/f. 
30 #******«***■*#■. « CF,^ Cl.#*^l.*#***k*L 

n.****.** 40/40 seem; 3t*******Lt* 1.2 Pa BL^r 
T**» 450 f **(13.56IIH*)*+A*^*-T-*. 30#. 
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& m ^ ^39/49^ 



i£»r&#Ji^#&£)*»-t 100 w MMm.se mhz)^, 

t* |t-*«L(pa*L) 657 JUTUIR^A. ^f*«l« 

5 *»jL0f3£, W n-$i£ TFT 701 p-fcit TFT 702 #r«fci& 

705, eiJLMT* n-^it TFT #jA#tf & TFT 703 p-fcit TFT #J 
Atttit&t! TFT 704 tift.***- 706, 

120 . ***18*t. **ft*Hfc#*#»ftPf#A. 

^E#-*^P^ 706 +, *f*TFT 703 (n-#itTFT)«":#»AE 
10 503, A^^Ant*L444t-S 623 *\>m¥}%— E (n"E) 638; 

ttAJWr*A**LM*W* ~&>tE(n + E) 635. 3 

706 +, *SUfc«TFT704(p-»atTFT)JMT: 
AE 504»*ltJMMfJ*4&— <PdW An ife*L***%A 624 $&tf|liL 
&JftE(pE) 644, «J8L^^iLji*LE:^^^^W^>tE(p t E:)642. 
15 £Mfc*705 t, n-*atTFT701**:»at*AK 501, 

*iUMMMM — iF^An 621 tMIK-JjUtflt (ii- 

E)637; *;&&^A^&E#&#£~&#E(n + E) 634. 

J5*K £«fc&705 +, p-^ilTFT 702 M:^<4fAK 502, 
&£JM|L*ft*#*#Anfefctt+«A 622 ;£&tf£i&«(p" 
20 E)643; «;0^&&^feE#&tf# W&^E (p + E) 641. 

JiiiL TFT 701 if 702 tei&&^&;M"'ftA#tefcl&&^ M.^ 

MJ&#A«frfc* 705. fl*, J 
MAGM0S%M4tAT. n-^ilTFT 701 i? p-ftit TFT 702 Tf* 

25 iJ&JL, n-fcifcTFT701ti*M*, G0LD(n-J*f:4*UDD) 

itiiLDD(^flt#-*«0**OE^nt*L4:ft^A, 

J£^fc&705 +6^ TFT(n-^atTFT^p-^itTFT)*^.* 

E)#TFT *^#ft**SrjhtJMtH#fcA*-f-«**h^**. 

a*, MHF* 706 +*MHfcTFT 703 *fc4jMf*%*Uoff). 
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m m 15 ^40/49^ 



** n *,&*&i±n *iMiJi^it.M E^ft ^ a* cldd e> 
*.fc*U*.JUfc£. ****** (fc**JtWt**), f^$lt 

5 ft, ft***(fc#A*ffJMMl). BCB(^#JfT^)^*^«. 
13A). 

10 658 fc##4>ttt*M— ML(ft*)657 -t> 

• Adr*A^*j|Mfc^«r Jt 659 (9 13A) . **lrfb6'4frA 659 
*&* 2 ^^^^JiL##^i4#>&^A^. 

&X4ML*A—ML*^, te£**.***rt#A***. 
A*T— Mt*lt* MJUL*t*«***4b** 
15 £ B -f&, 4H**T^fcA*. *A**A#*#***i4fc^*A#** 
*.^#^^#^#a 14A-14D 

$ 14A t*l"*<Jfc** ( 1401, *#t.4fc^#r 

1402 #»#~fc&(0J&) 1403. *;fMfc^#£ 1402 A*A4>*#. 
*£*##v& 1404, ^,£ 1405, 0.^ 1406. 1407 
20 #J&fc"M.#E 1408 MA. «.*tjfc*&«.****ft*M1-^Jf-A* 
-f S 14B t; «t*tt*^#**#**M-A*-fS 14C; 

• **#*$##WHM.*-f W 14D. 

t*. A*JLfc*****.ifc^#>ft. *#A*. 
4Mb^#tfa-HPD*A##40 na$&4v&tt£ft4t»Al404. -# 
25 2, 3, 7, 8, 12, 13, 17, 23H-"h#-4& (E*T# PtOEP) # 

**.**4Mb^#. ^**.-»^#(«T*#A#iH-), -^4,4'-^ 

>& 1405. ftt&iMTft BC?) ft 10 nm$J& 
#&#Mi^l406. Alqi^«^#»*4Mb^4frA'^*40 nm&M 
30 /f-^^-f-^tt-A 1407. t^JN-E 1408 TMB 4 Alq.*»« 5 

M*«^iL*J*.***.fc*^*4Mt^*A. 
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% m 4? 3&41/4931 



&#a-NPD=ffcA^# 40nmftj&J?JLtf£&##r>& 1404. 1405 
5 £jq CBP#*£**4M*£*M|-. ^^(2-*Jtlb*)«L(Ii(ppy),)* 
2MU. 30 nm BCP &M£#&4fc^«ftA^# 10 nm & 

K*A**PMtA 1406. Alqi#*%^4HMn^£-#A##40 nm ft 
JUWt* 1407.fc«_#£ 1408 & TUB J5 Alqi*3t*1.5 
nm ft«U^JtA^jlJt«bjMr*^*A. 
10 *&, JUIf#t*&*Ji! 4 #*n#IMr^*4M*JUUHr 

£fc4Mfrtffc4fc^*4*a-IIPD %L&% % 40 nm 
15 1405. BCP4t*M^fc4b£-<*A#* 10m &MJ?.2fctt&ilA 1406. 
Alqi4W*^#***4&*#A*# 40 nm jWl«mtl 
1407. fe^jfc*-g. 1408 * TMB^ Alq3*'X^J.5 nm ifc^ A 

ftjK. iUL«F#4*JUUB 3 ft*n*tt*M^M*JL*J[ 

*St#±iW*.ib^4lrA**|5-**L(FH*L)jL, ****** J 

«4h *»« 13B 4&|r4Mb*4ME- 659 658 3t& 

25 fa^A#-fc&(01&.)66O. £*$*MJtAt. 91* 660 ***^**1 
J&#>A« *4Mrifc, <fcit^it.. W#LJB^alifc#*W|'A*, a*Jt* 

**-*A. ^«|ciMHAt. **L(W*L)660 *4BA4|L*JA. 

&)660 *W&**#.fc&E. # — fc#UW*L)660 

30 $45A^.£20 lmJf-AA^A. 

-fjfc. #^%*L(W*)660 *A*ft*A, HA^A-fl'**** 
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ift SB V ^42/49^ 



jl^^ 99 # 4 *t . 

a 1 3B * , ^ A$ : ** 4 ^#4" 4 ft&tl TFT 7 04 
#-4&(F9&)657 .t4L(fa40 6S7^4L4n4|i« 

*(^*A)^WA^^**A 658,*#--t*L(rB*L) 657 -LjMJ**. 
5 4t.^>i: 659, 659 ^^.^ 658 _t«tf £ 

^*,*L(Mfe) 660 M^7C^661. 

£.T*£*Mr*t> TFT#IH&4JM"-f 1.2-10V, >ffc&2.5~5.5 

V. 

15 ***^frttJ:;Mjtf#*-f B 15A t; *4***B4l** 

®15Bt. B 15Afr 15B£/fl;fg^ft^#i£. 

S 15A 15B t» *&&#jSUi#-jt& TFT1500 *MJ B 13 

TFT(n-#iM)TFT 703 #j&. Bib, # (n-fciM) TFT 703 # 

##T;f&A^*&##*f#. 4f^r, fc&^>fVf- 1502 #ifetf^*iUt. 
20 $^4^&-&^&TFT 1500 tffl 4*1 1501 (1501a $• 1501b) ^H^T 

*. 

• &*, *4MM.*ntf*. *+**7*** 

25 4MT, tf&TFT 1500 «$**L€*^|»*L*^ 1503 Ji, 

JN 1 5 04 Ji . ML&$ 1504 4 *L&#4 SUM TFT 1 5 05 

n 4*1 1506. 4SU*4J TFT 1505 jUMJB 13 tt4&£*J (n- 

#M)TFT 704 KM. *-****i^#tSUft*j(ii-«it 
fi)TFT 704 #JSf#. a*, ******** + ^MMf-n»*. 

30 ^n&^&^n&^TiMK. 

4SUfc*J TFT 1505 «ft«M^4UI%St«jftib 1507, * 
XtLt^MMA 1508. jfc*K Sfc#L#£ 1508 4^«jtA# 
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& m # ^43/49^ 



&^>fV!- 1510 #*^^4:^#Ji^ TFT 1511 #nfc& 1512 
^H^**. TFT 1511 ¥j&fa^&&*>fa&&&L 1507, 

*h&$,&* l \&&%,tiL8:£ t 1504. 
5 TFT 1511 tfjfi&£tiJL® 13 ttffeifc^ TFT(n-#ji£ 

32)704. %£&£fttiftft%fttk t &k'$L)kM TFT(n-&i£ 

io 1513 ^^^^nj^iiiL^^iso? ^^#.jfti5i4, ttxni&i&m 
ttm-~M;i&&i&(&&&)>x&ntL%L 1506 &n%=fei 

1506. ^^^-^ISl^^^^-^^^^®*)^^^^^ 

i507 #jM*fc«T/B4lMH****. 

a 15B *,J£iF*B#*.*tt£Ljk*i'fr 1515 &^#t 1509. £Gfl;feL 
15 1509 X&%<fttfa&&to&{&&&)frM&%faK&&&±W*tL 
GMkriOftA. &jfcA.«t. W*L 1509 ***SMfe*J TFT 1505 

*;Wt*t. 3^iL%te#%&#:##iLfeS&l516. 
7] 

25 S 16A 9 16BA5&® 16Atf£ 

HtA-A»*#LW*ri6«,H. *»Hj*H*f*, 1601 -fMUS^MTf 

iMMfrfe*, 1602 ^&#-i£-*F^; 1603, rUM-iMM&fc*; 

1604, «^ 1605, #*HW 1605 &Kj|---*£J5I. 

1608 ^*.fl-f#*A«-t#Si^**L#-?-tt«*^* 

30 1601 *»rHM*<MMfr 1 fe* 1603 ii£ 1608 ****pJW 

4J&(FPC)1609 ti**Hr-M.tf4M*-*. FPC #£-#W*lfrA*-J-. 
fflt#®&FPC, *1^*J*JW(L(PWB)TW*.^*FPCJl. 
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ft m # Jg44/495T 



&PWBtfj*,8,. 

Jft. 1610 Jt, *&**L#-?"H«*t* 1601, tfA 

5 $Lt^frUM-*T® 16B. 

£&&^3U£3ffc3g.l601 t. A^7-*tCM0S & + # 

n-fcifc* TFT 1623 ^ p-#i£^ TFT 1624 #A3Mfr4*M$ 
TFT CMOS PMOS fcSM, NMOS fci&&LA. ^iac^**.^ 

t. A****-*M»*-*A*, *t£*AJiA#TM&**, * 

io *-jt#**JB«&*-*A*. «#*T#**£#AJi*jUJLM' 

lUtr-Sp^ 1602 &*:*|LiNfLA, *-ML-tfc**SMt«J TFT 1611 
fr%—tbtiL 1612. 1612 *n.^**3Wfe-|J TFT 1611 tij&fa. 

1613 A^£$-~fc& 1612 *j^-^*L^*b 
15 Jk 1614 &Ati£^**AA#&Jt--i|&fc 1612 Ji. %~*L%l 1616 
A$&**>4b*4frA 1614 Jl. f-JLIUfcA*#— 1612, *4Mb 
^4fe<£ 1614 — 1616 *Atf 1618. 

#1608 %«UM*FPC 1609. 

20 &##Al604#$#*J 1605 &^S!)#A 1610 Ji#&#A^£# 

A 1610 i**A*i£.^ 1618 TOJL#JMJ*#Ati£HA4MMF 
#^-A 1604 4A**# 1618 *.HtiKft. 1605 ft4M*£N 

l«07tt**A^*ti*4t^*A*. &##J 1605 4ti«.***MK. 
<tA***, 1605 t*#*Ttt*Tft;JrJMfc2^Hfc'l*&*f > 

25 jH-. 4LZ4frJtA«bA^Jt^~itfr$n 1607 t. 

****** t. **#A***#A*AI#**#A 1604. * 
ft*, *#*-friJ-«Ji* FlP(*3Atf*JtSM)« PVF (**&#)* 
Mylar. £81* ^***A*dfc"ib||p»A«***f-#A. $##A 1604 
flflWNN 1605 1610 .b*j£. $LMW& *T 

30 rt##*m-3MLA*##. 

*»Ji^5WA*it###**« 1607 t^J&. 

J|^»*^A. ^^iMr*.*^4frAfrlf*0^****»a^A 
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% HJ 15 ^45/49^ 



*£**Att#ftTJi2iM«A 1~6 St«T-^**lt*tt 

^„ 

[***A 8] 

aasnii+iw*)*^******. 17 1. a**.* noi *» 

1702 ^^^#^*^^^^A^^-*.*L(Pa*L) . £ 

10 «-f pafc^iH-****^**^^*.**^***. A#Atf&, 

AJj-frifcttfc-f- ito ^A^^^M^IHUtM^MV^'b ^ 

1703 :ftj^*##*it**--A;A(ltt 

#1)1702 A#. *# 1703 *£-?Aft, %%-*L%L (ft A) 1702 *£. 
15 «#, A#fe*A5Jr^**^Mr4*A 1704. ###A&^£ 
•^~#t*:|M&*<lfrAA 1704 ^AA A**jfc«*e.**MtAA 

AAA#M-A^— #AA*tt*4Mfc^#**A» A*A 

20 TTflA— #*#^#*£A*tiA**fr. ft** AAA 

4*fc^A^-^*4Mfc^#«A 1704 1703 *)&Atfft# 

A#tt. AAi704 «#A-fA«ttA^A#*J. ^ 

4Mh ^TAHb^AA 1704 jL&##~k&(0J&.) 1705. %^ 
A(«*Ui705 AAit*Jia*, **A*AA*A#«*. 

25 *^AT**A— AA(W*Oi702 ^A*«A+**4«*WMJ 
A, A*fc-^Ai^— ^*3Ms^A*4Al704 t^AtfjfcAJiAA— % 
A (W A) 1705 3^#dJ*. 

**, «4H^*»*#A 1707 «M#A. *-f t##A 1707 
^*A*A*ftA*tT***W*. AATAA3»#A4L^H».TA 
30 A£*Ml;&£tiAti#A. 

ft##A 1707 «t*h^*H»*A«*#» 1708 #g-4|#A 

1701 _h. *#*| 1708 ftft^^ 1706 j|L*Lgf-«^J3j, JLA»*J-*FA$3i 
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ft m # ^46/4915 



iiHt*IL^&&^£tt##.^. 1706 
(FPO 1709 F9*Sl-t, ^ 

5 (#£&#$)#£# 
[****. 9] 

10 #fc^&J&#l&. H^£&^&(*&&^&). -HiL&&v 

«*#4iWttl*». ***** ft**,***.**-*- 
B *) el JUMH&4UN** Q (4**44.. JWr*^** 

is (dvd)). £«Aj*f-****4**#***. «**<Hft***» 
ft&£##. B*. **Atf4**fc&iMiOT*J8it**-#* 

S 18A 2001. ^ 2002. -S^MM. 

2003. #££+7G 2004, 2005 #&A. JfcMLWflSfe 

20 tiiijMfrTJftfl 2003 ji. Jt-FJMrX*****.** 

*t*****IMr**H*Ttf*Ulfc*A*.*^ 
• *JL*****JU^JL**4*/«JL**#. 
&&$-f*A**, J8**^***W1 

@ 18B jMMM^J&'fcfc'. &JMM101. JLiNM.2102* S £L# 

25 *MMi21Q3* *4**2104, 2105, flfcH 2106 & 
;M.«******#^jM£***MMi 2102 -t- 

S 18C &**■»***» *+^ 2201,*0^ 2202, 2203. 
4fc& 2204, *MM**p 2205, 2206 ****** 

************** 2203 JL. 

30 ffl 18D;MMMfr**» **4M301, a^*7C, 2302. 2303. 

*4Mt 2304, 2305 ************** 

2302 Ji. 
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9 18B^ft^i&^Jt«0#^V4U^iUtX(JI-^%, DVD 
&^&). *Hi*^ 2401, #.£ 2402, Ai5MM.A24D3, 
tgB 2404, i&|t^/fc(DYD4L#9i&JMMi 2405, 2406, #/* 

*+* 2407 *flLA. JL*#-*A 2403 £.£&^H £4*4. 

^-icA 2403 2404 Ji. i£g&#7 -fcaUbf tt® H#iMtJE^fc^ 

8 18FiM^#A&^* *;MM5Q1, JLtf^-tc, 

2502 2503 MA. 4M^**l*ti*iMW*Jft/ll ***** 

10 /L 2502 _L. 

S 18G jMM&#.&, &,<MM601, **MMb 2602, 2603, & 
*HMfc* 2604, &&&i|MM.2605, ® <L£*UMi 2606, fc& 2607, 
^j&#A#-;?L 2608, ##4* 2609, flLftM** 2610 ^ftA. **• 
«.*^at*4*.*»^Tjft^*JJL*^ 2602 _t. 
15 B lSH^^'fc*. *;MM70K && 2702, 2703, 

-l-^^A^TG 2704,«#tfc*7G 2705.4MM* 2706**Np*a 2707, 
^ 2708 ffe*,. JM^4«&tt*&^TjtJai|JL*4Mj 2703 
Jt. *i*A*#-^,2703 A*Xtr*^* i Wtt-f-aMMiftiJr. 

HIT. «tU«*M*«*M4tft****'i*H 3 

**4. 
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103 

;Mt*A*»#wifcAB 19 a*, b 19 

*+#— fcftmi Afaft; It—*, 

ft 1914 AW*.; *Ji)L#— t*L 1911 -Wfit, W**«*4tff 
5 it*ft* 1901 41A#A. 1902 4***HA#*a, 1903 4UL 

*ft&, 1904 -ft|L»*LK, 1905 4**^**, 1906 ft&H fcft, 
1908 1921 4UL^* TFT, 1922 <ft&tSUfeti TFT, 

1917 4UU5MM- 

#*»it*t*t^*«#*K-=-ILi«yi. Aft** AA.4&**), * 
io ft*4A**j|Mt*aMb*J*, ***** £gfcl&> 
• Ai|tt*JMf-«T*) . ft**WHftA*4*. *TB4MLA|t-**L(flB 

ft) 1911 ft*MF*GMTA 1907)4*IMMt 1912 (ft#fc#**#> HIR* 

MM¥>. Mi************** 

0.2-2 pa, *HB 19)tf-JB*lt««*#**^iOI*»*iiflL 
15 *JLfc#^**^JM^**/*A4F'f*A-f- 35° 

**M&H*Al913Aft*ti*, tiJM&t*&. #— **L 

1911 ft &£**+*. +*»*T**4fc**4M***(*** 
cmp ft*.)******.**. »r£#— %ft 19U *$B*A*0*-1tA 
20 4MT. 1912 A#iLirA£tJ££*i|-*CA)MUfl' 

JNM*> tfBMf** <dk*#) . eiftJl**-**. 1911 Afttf 
*Trt**l«Attf**W|-AiK AAAtttfJhfcTB-fA* 

1915 ft**^** 1913 + . **#HHLT. Alq 3> *4NM? 
25 ?A&&mftJL?M Alqs, Alq„ p-EtTAZ sptt TPD (^&~J&) T*Jfl i& 

A***-*^**— **L«"*Ol9ll i. ft*, 3jMafcA*#£ 
t fc*Bfr*^*4* R (fc) * B (^) feifc. 

4W,#-*ft(Wft) 1914 *^-MT4Mfc^#A 1913 Jl,*A(* 

***)*JM**&Tfl4fc**;*-*. -f A4UI***-*ft<* 
30 ft) 1911, *-*bft*4frA 1913 *>#^fcft (Rft) 1914 fiL******^ 
1915. 

WiM**iM|L#ftt**!#**A*'fr 1915 



53 



02154825.0 



& m 45 3I49/493T 



(01*01914 JiA#*fe4fcJftl916. >i#. lfrTi«4fe**MUfl*#*## 
JL4Mfe***h, *fc4fc*MA**a##tt*«>6^^fl^*4fc 
Jft 1916 W#t.J5^,af^ffl DLCJSK^JS^4glJ@|),f,4fc^(CxNy) 

5 ;MMT*t*-****tt4Hfc. B TFT 

TFT ft***.****. **Tfl:-fW*L4* 

^■f-«**-f-«.#art***4*#iWift-^*Ji. -fJUL****** 3 
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